Abstract: Concerns about ecological degradation and social inequalities have prompted increasing calls for stewardship in the social-ecological systems and sustainability science literature. However, how can the ideals of stewardship be realised in practice? The links between the theory and practice of stewardship are under-developed, and research to support place-based stewardship practice is limited. We therefore bring together complementary perspectives to guide research on place-based stewardship practice in the context of multifunctional landscapes. We unpack and synthesise literature on stewardship, landscapes, and collaboration for natural resource management, and highlight the ways in which the pathways approach can deepen research on collaboration and stewardship practice. We propose landscapes as a suitable level of analysis and action for stewardship. Since all landscapes are multifunctional, we argue that collaboration among multiple stakeholders is a necessary focus of such research. Our analysis reveals that existing theory on collaboration could be deepened by further research into the agency of individual human actors, the complex social-relational dynamics among actors, and the situatedness of actors within the social-ecological context. These factors mediate collaborative processes, and a better understanding of them is needed to support place-based stewardship practice. To this end, the pathways approach offers a waymark to advance research on collaboration, particularly in the complex, contested social-ecological systems that tend to characterize multifunctional landscapes.
Introduction
The concept of stewardship has recently seen a rise in popularity in the literature on resilience and sustainable social-ecological systems (SES) [1] [2] [3] , including high-level calls for "earth stewardship" [4] and "planetary stewardship" [5] . This increasing interest in and use of the idea of stewardship in the sustainability discourse has likely arisen from the growing recognition worldwide of the coupled challenges of rapidly increasing ecological degradation and social inequalities [6] [7] [8] . These challenges are exacerbated by rapid global change characterised by a human-dominated earth system termed the 'Anthropocene' [5] . In response to these concerns, stewardship has been widely used as a banner calling for more responsible and ethical engagement by humans with their fellow humans and the planet. However, while the concept of stewardship is widely used and intuitively understood, it is also confusing and contested [9, 10] . If stewardship is considered a significant part of the solution to 1 .
"explicit recognition of the irreducible pluralism of the competing 'interests' in question"; and 2.
because stewardship is a role played by someone "its moral justification is a function of its overall consistency with our common moral norms, including norms of justice, tolerance, and equity in the distribution of social benefits and burdens" [9] (p. 303).
This definition is broadly applicable across the various bodies of environmental literature in which the concept is used. It is echoed for example in the recent definition of local environmental stewardship proposed by Bennett et al. [13] (p. 1) as "the actions taken by individuals, groups or networks of actors, with various motivations and levels of capacity, to protect, care for or responsibly use the environment in pursuit of environmental and/or social outcomes in diverse social-ecological contexts." Table 1 . Definitions of stewardship relevant to sustainable social-ecological systems.
Term Definition
Environmental stewardship "Environmental stewardship is the responsible management of human activity affecting the natural environment to ensure the conservation and preservation of natural resources and values for the sake of future generations of human and other life on the planet, together with the acceptance of significant answerability for one's conduct to society" [9] (p. 303). "The goal of environmental stewardship is to manage human behaviour in order to restore or maintain the integrity of environmental systems and their services to human and other communities of life." [31] (p. 130)
Ecosystem stewardship
Ecosystem stewardship is "a strategy to respond to and shape social-ecological systems under conditions of uncertainty and change to sustain the supply and opportunities for use of ecosystem services to support human well-being" [1] (p. 241), or "the active shaping of pathways of social and ecological change for the benefit of ecosystems and society" [32] (p. 40).
Social-ecological stewardship
A general term which is starting to appear in the literature but is not yet clearly defined [15, 33] . We propose the following working definition: "Social-ecological stewardship is the ethical and responsible interaction of humans with social-ecological systems to sustain the supply of diverse ecosystem services and values for the sake of current and future generations of humans and other life on the planet".
Ecosystem stewardship (Table 1) is aligned with an SES approach, with resilience thinking, and is framed in the context of rapid global change [1] . According to Chapin [1] , ecosystem stewardship is an action-oriented framework to bring about better management and governance of complex social-ecological systems. Ecosystem stewardship is a resource management paradigm proposed to guide human interactions with SES [33] which builds and extends the principles of ecosystem management, rather than a definition per se, which is what Welchman [9] provides. Thus, the concept of ecosystem stewardship is a specific application of the broader concept of stewardship and departs quite significantly from other environmental literature on stewardship. The term social-ecological stewardship (Table 1) is proposed here as a useful 'middle ground' term which recognises the value of a SES framing, whilst also incorporating the moral-ethical basis and enduring understanding of the term stewardship offered by environmental stewardship [9] . We define it as the ethical and responsible interaction of humans with social-ecological systems to sustain the supply of diverse ecosystem services and values for the sake of current and future generations of humans and other life on the planet. For the remainder of the article, we will use the term stewardship to imply the working definition of social-ecological stewardship proposed here.
The concept of stewardship is put into practice in a diversity of ways. This includes initiatives that are policy-driven, such as private land conservation approaches, agri-environmental schemes, and watershed or catchment management initiatives. There is also a wide range of approaches to stewardship practice purported to be more bottom-up, for example community-based natural resource management initiatives, and integrated landscape approaches. Further details on the practical applications of stewardship can be found in, amongst others, Carr [34] , Bennett et al. [13] , Barendse et al. [14] and Bieling and Plieninger [17] .
What Does it Mean to Study Stewardship Practice in Social-Ecological Systems?
There has been a rise in interest in studying human and natural systems in a more integrated way, leading to a proliferation of frameworks in different fields and disciplines [35] . One of these frameworks is the social-ecological systems (SES) framework. It is within the rapidly growing field of research applying the SES framework that the concept of stewardship has recently received increasing attention.
The SES framework has its origins in ecology and arose out of the development of resilience theory for analysing and managing ecosystems adaptively [36] . The concept of social-ecological systems is used to describe an integrated perspective of humans-in-nature [2, 37] . Resilience is a key characteristic of SES [38] and is understood as the capacity of a system to absorb disturbance and re-organise while undergoing change, so as to still retain essentially the same function, structure, identity, and feedbacks [39] . The boundary between the social and the ecological in SES is considered artificial and arbitrary [37] . The social refers to diverse facets of the human dimensions of systems including economic, political, technological, and cultural facets. The ecological refers to the biosphere, i.e., the global ecological system. This integrates all living beings, including humans, and the dynamic interactions between all beings with the dynamics of the earth system including the atmosphere, water cycles, and biogeochemical cycles. At its core the concept of social-ecological systems posits that human systems are embedded in, and entirely dependent on, the biosphere [2] .
The SES perspective seeks to shift policies and practices from a mode of controlling change in systems which were assumed to be stable, to a mode of managing the resilience of dynamic social-ecological systems to respond and adapt to change [38] . The concept of social-ecological systems has been used to motivate for global policies and practices in support of sustainability that place more emphasis on a biosphere-based approach to development which recognises that social and economic systems are embedded in, and entirely dependent on, ecological systems [2] . This is echoed in the global calls for stewardship of the biosphere in support of social-ecological sustainability for current and future generations described above [1, 5, 40] . The increasing calls for stewardship globally-and the recognition that ecological destruction and rising social inequalities are not abating [5, 7, 41] -suggest that the ideals of stewardship are not being realised in practice. Therefore, studying stewardship practice within the SES framing raises questions about how to support the ethical and responsible interaction of humans within dynamic social-ecological systems towards interlinked social-ecological sustainability outcomes that benefit the planet as a whole.
To achieve these interlinked outcomes, stewardship needs to follow safe and just pathways to sustainability, taking into account issues of power, politics, and contestation around the benefits of ecosystem services [6, 41] . Raworth [42] (p. 44) proposes the doughnut model as a compass to guide efforts towards social-ecological sustainability which addresses these issues. The doughnut model is composed of an outer ring of planetary boundaries called the ecological ceiling which should not Sustainability 2018, 10, 1434 5 of 21 be crossed to maintain the earth system in a safe state [43] . These boundaries include biophysical processes such as climate change, air pollution, and biodiversity loss; concerns which have long been associated as ideal outcomes of effective stewardship [29] . The inner ring of the doughnut is the social foundation below which lie human shortfalls in well-being related for example to health, education, social equity, and political voice. These social concerns have only recently emerged in the stewardship discourse [2, 9] . The space between the outer and inner ring of the doughnut is "a safe and just space for humanity to thrive in" [6] (p. 4). Therefore, efforts towards social-ecological stewardship should be about navigating pathways towards a safe and just space for humanity which account for both the ecological ceiling (pathways which are safe), and the social foundation (pathways which are just) of the doughnut model.
Until now, the literature on stewardship in social-ecological systems and sustainability science has been dominated by conceptual and theoretical discussions [1, 2, 12, 13] . We agree with Bennett et al. [13] that we now need to move toward place-based empirical experimentation and active learning about the practice of stewardship in social-ecological systems in order to support realisation of stewardship ideals. The following question thus arises: how does one move from the theory of stewardship to practice, in the context of complex SES and rapid global change? And, in recognition of the interlinked nature of SES how can stewardship actions and practice (1) lead to positive ecological and social outcomes, and (2) address concerns about social justice in terms of shared ecosystem services benefits [9, 13] ? Bennett et al. [13] pose similar questions and provide a conceptual framework to guide analysis and practice of stewardship in various contexts at the local level. Here, we take this work further in the specific context of multifunctional landscapes, which offer a particularly challenging arena for investigating stewardship practice. Multifunctional landscapes show parallels of many global stewardship challenges such as conflict and contestation around benefits from ecosystem services, trade-offs in the provision of multiple ecosystem services, and the need to address questions of social justice and equity whilst sustainably utilising ecosystem services [44, 45] . In the following section, we argue for multifunctional landscapes as suitable place-based arenas for investigating stewardship practice using a social-ecological system framing.
Investigating Stewardship Practice in Multifunctional Landscapes
Above we proposed that landscapes are the most appropriate level of analysis to better understand stewardship in practice. In this section we further refine this claim, based on two key arguments. Firstly, managing landscapes for multifunctionality can lead to more equitable and sustainable benefits. Secondly, landscapes offer the appropriate ecological and institutional level for analysis and action to support social-ecological stewardship in practice. Each of these arguments are elaborated upon in turn below. First, we briefly introduce the concept of landscapes.
What Are Landscapes?
The concept of landscapes has a multitude of definitions and interpretations and has arisen as a spatial focus across a wide range of fields and disciplines [17, 20, [46] [47] [48] . Angelstam et al. [16] (p. 131) suggest that the various interpretations of the term 'landscape' can be analysed according to four distinct categories of meaning:
biophysical interpretations i.e., landscape as a purely natural phenomenon; 2.
anthropogenic interpretations i.e., landscape as nature with human artefacts; 3.
intangible interpretations i.e., landscape as a cognitive representation of a space, socio-economic interpretations and landscape as socially organised space; and 4. coupled social-ecological interpretation i.e., landscape as a totality including both material natural and cultural dimensions as well as spiritual phenomena.
Whilst recognising that all these are valid understandings of landscapes, in this article we align ourselves with the fourth category proposed by Angelstam et al. [16] . Accordingly, we suggest that landscapes are place-based social-ecological systems that emerge from the interactions between people, through their values and institutions, with land-based ecosystems and the natural resources they generate [22, 49] . The boundaries of landscapes are variously defined, for example by catchment boundaries, the boundaries of an area with a unique or coherent character, or as a sub-unit of a natural or jurisdictional region [50] .
Landscapes generate a flow of ecosystem services which underpin human well-being, including provisioning, regulating, supporting, and cultural ecosystem services [8, 51] . A higher diversity of ecosystem services in the landscape is an indicator of higher multifunctionality and often correlates with higher levels of regulating and cultural ecosystem services and lower crop production intensities [19, 52] (Figure 1 ).
In many rural landscapes, agricultural production is one of the most important human uses of the landscape, for both commercial and subsistence purposes [48, 53, 54] . Agricultural production mostly increases provisioning ecosystem services in a landscape, whilst altering the structure and function of ecosystems, which can result in reduced production of regulating and cultural ecosystem services [55] (Figure 1 ). Yet, functioning, healthy ecosystems and biodiversity are important for the long-term sustainability of agriculture, and agriculture is underpinned by a variety of ecosystem services including pest control, pollination, water provision, and soil formation [56, 57] .
Managing Landscapes for Multifunctionality Can Enhance Sustainability and Equity
All landscapes are inherently multifunctional [45] ; however, intensive agricultural production has led to monoculture cropping [58] , over-simplification of landscape structure and function [55] (Figure 1) , and a loss of resilience in agricultural landscapes [57, 59] . Figure 1 illustrates one understanding of multifunctionality, based on the diversity of ecosystem services delivered. This suggests that multifunctionality is usually higher in near-natural or natural landscapes (b) than in intensively farmed and simplified agricultural landscapes (a), and that managing for multifunctionality can lead to ecosystem services being produced in more balanced proportions (c) leading to more sustainable landscapes [21] . This is not to say that multifunctionality cannot be high in agricultural landscapes, but rather that by explicitly managing such landscapes for multifunctionality (and not maximising one type of land use as in monoculture cropping), multiple ecological, social, and cultural values of the landscape can be enhanced to benefit a diversity of stakeholders [60, 61] .
Therefore, whilst agriculture plays a key role in the production of important resources for human well-being, it also has significant negative environmental impacts such as degradation of soil and water resources, loss of biodiversity [62, 63] , and human-induced climate change [64] . Consequently, there is a long-standing conflict between agricultural and environmental outcomes in landscapes [65] . Achieving a balance in the production of a diversity of ecosystem services in landscapes which include agricultural activities is a challenge [55] , and certainly one that will be encountered by efforts in fostering stewardship among diverse stakeholders across the landscape.
The concept of 'multifunctional landscapes' makes explicit the need to address multiple functions, for example ecological, agricultural, and social functions, expressed as a diversity of ecosystem services in a given landscape [21, 22, 45] . Different stakeholders in a landscape will tend to value different functions or benefits from the landscape, often resulting in contestation. However shared associations and values in the landscape, sometimes expressed as a shared sense of place, can also be a driver of collective stewardship [61, 66, 67] . Managing or stewarding agricultural landscapes with an emphasis on multifunctionality offers opportunities to identify and optimise synergies among multiple ecosystem services [55] (Figure 1 ). Furthermore, place-based stewardship of multifunctional landscapes holds the potential to address the concurrent goals of ecological sustainability and human well-being, rather than favouring one over the other [68] . . A higher diversity of ecosystem services suggests higher levels of multifunctionality (Adapted from Gordon et al. [55] ; Raudsepp-Hearne et al. [52] ).
Therefore, in order to balance the delivery of ecosystem services and benefits for multiple stakeholders, and to address the conflict between agriculture and other land uses, landscapes need to be explicitly managed for multifunctionality [19, 63] . This can lead to enhanced sustainability of the landscape [21] and more equitable sharing of benefits flowing from ecosystem services [45] .
Landscapes Offer an Appropriate Arena for Social-Ecological Stewardship Practice
Since many ecological processes in landscapes operate at levels beyond the individual farm or village level, approaches are needed to manage and govern production and utilisation of ecosystem services in landscapes at the appropriate spatial level [17, 50] . These ecological processes include interactions between animal species such as wildlife, pests, and pollinators [69] as well as water provision and purification, soil retention, and climate regulation [56] . A variety of environmental management challenges also operate at larger levels and include wild fires, flooding, climate change, disease, and invasive species [70] . The spatial configuration of ecosystems in agricultural landscapes is critical to the supply of many ecosystem services, which requires that farms be managed, or stewarded, in a coordinated way at landscape level rather than as individual units [71, 72] . We use the term 'level' to denote landscapes as a piece of land located along a spatial scale [73] . The 'landscape level' is defined as the level along a spatial scale "above the field, farm-and local scale; it can be a catchment, an area of coherent landscape character or a sub-unit of a natural region" [50] (p. 244). The landscape is the primary level at which the actions and decisions of individual farmers, or localised resource-user groups, intersect with those of other resource users, stakeholders, and decision-makers [74] . It is at this level that individuals interact collaboratively with others and with broader institutional structures and processes, i.e., landscapes are the level at which individual stewards interact with the broader social-ecological system [67] . Furthermore, landscapes offer an analytical and practical space to explore the integrated challenges of ecological degradation and equitable distribution of the benefits of ecosystem services in practice [6, 41] , i.e., for navigating pathways between social and planetary boundaries. They are complex, place-based systems of many multiples. They produce multiple ecosystem services, function at multiple levels and scales, incorporate multiple issues of interest and concern, are subject to multiple drivers of change, and include multiple stakeholder voices and values [18, 45] . Consequently, achieving stewardship across landscapes in a sustainable and equitable manner requires trade-offs between actors (social tradeoffs) and different ecosystem services (ecological trade-offs) [75] . Social-ecological trade-offs are more visible at the landscape level compared to the individual farm level, and stewarding the -c) ). A higher diversity of ecosystem services suggests higher levels of multifunctionality (Adapted from Gordon et al. [55] ; Raudsepp-Hearne et al. [52] ).
Since many ecological processes in landscapes operate at levels beyond the individual farm or village level, approaches are needed to manage and govern production and utilisation of ecosystem services in landscapes at the appropriate spatial level [17, 50] . These ecological processes include interactions between animal species such as wildlife, pests, and pollinators [69] as well as water provision and purification, soil retention, and climate regulation [56] . A variety of environmental management challenges also operate at larger levels and include wild fires, flooding, climate change, disease, and invasive species [70] . The spatial configuration of ecosystems in agricultural landscapes is critical to the supply of many ecosystem services, which requires that farms be managed, or stewarded, in a coordinated way at landscape level rather than as individual units [71, 72] . We use the term 'level' to denote landscapes as a piece of land located along a spatial scale [73] . The 'landscape level' is defined as the level along a spatial scale "above the field, farm-and local scale; it can be a catchment, an area of coherent landscape character or a sub-unit of a natural region" [50] (p. 244). The landscape is the primary level at which the actions and decisions of individual farmers, or localised resource-user groups, intersect with those of other resource users, stakeholders, and decision-makers [74] . It is at this level that individuals interact collaboratively with others and with broader institutional structures and processes, i.e., landscapes are the level at which individual stewards interact with the broader social-ecological system [67] . Furthermore, landscapes offer an analytical and practical space to explore the integrated challenges of ecological degradation and equitable distribution of the benefits of ecosystem services in practice [6, 41] , i.e., for navigating pathways between social and planetary boundaries. They are complex, place-based systems of many multiples. They produce multiple ecosystem services, function at multiple levels and scales, incorporate multiple issues of interest and concern, are subject to multiple drivers of change, and include multiple stakeholder voices and values [18, 45] . Consequently, achieving stewardship across landscapes in a sustainable and equitable manner requires trade-offs between actors (social trade-offs) and different ecosystem services (ecological trade-offs) [75] . Social-ecological trade-offs
are more visible at the landscape level compared to the individual farm level, and stewarding the landscape to address these trade-offs thus becomes a collective responsibility at the landscape level [68] . The landscape level therefore offers an opportunity to work beyond the individual farm or village level, by fostering collaboration among multiple stakeholders, to address social-ecological sustainability challenges in an integrated and equitable manner.
Landscapes are increasingly recognised as an appropriate arena for investigating and practicing stewardship [17] . Here we build on the recent work in this regard and respond to calls by Buck et al. [76] and Penker [60] for greater attention to be paid to the practical and conceptual challenges of collaborative stewardship efforts. We do so by providing an overarching view of existing theory on collaboration for natural resource management, and by arguing for the application of the pathways approach to advance and deepen our analysis of collaboration in complex multifunctional landscapes in support of place-based stewardship practice.
Collaboration Is a Necessary Focus for Stewardship Research and Practice in Landscapes
Since all landscapes are multifunctional and offer a suitable level of analysis and action, understanding how to support collaboration becomes a core concern for researchers interested in understanding stewardship practice [19, 50, 60, 76] . We use Gray's [77] (p. 912) definition of collaboration: "The pooling of appreciations and/or tangible resources, e.g., information, money, labor, etc., by two or more stakeholders, to solve a set of problems which neither can solve individually." The topic of collaboration is by no means a new one in the literature on natural resource and landscape management [60, 67, 76, [78] [79] [80] . Worldwide, efforts to devolve or share control, power, and management responsibility for natural resources to local resource users and owners has resulted in a wealth of literature on collaboration and collective action for natural resource management. Moreover, in a variety of contexts with limited government intervention or control, local people have been managing natural resources collectively for a long time [81, 82] .
Despite significant attention being paid to the notion, collaboration must not be viewed as a panacea to solve all natural resource management problems, as it can come at a cost, and it should not be viewed as an end in itself [79, 83] . Rather, here we consider collaboration as a necessary feature of landscape level stewardship, since it has the potential to "enhance people's understanding, narrow the range of disagreements, build concurrence about necessary direction, and produce on-the-ground environmental improvements" [79] (p. xvi), and is essential for sustainable delivery of ecosystem services which operate at landscape-level. Collaborative processes in support of social-ecological stewardship which focus on dialogue and negotiation among multiple stakeholders offer the opportunity to address concerns about equitable access to the benefits of natural resources or ecosystem services, and sharing the costs of stewardship in landscapes [34, 79, 84] .
Collaboration is usually a consensus-based approach to management or governance which involves a wide range of stakeholders in an on-going manner [70, 85] . Collaborative initiatives involve local resource users in a collective process of actively and intentionally taking responsibility and care of natural resources with which they interact, to realise the ideals of stewardship in practice. Beneficial social and ecological outcomes are likely to be fostered through committed participation by local citizens [86] , and through good quality facilitation of social learning processes among diverse stakeholder groups [34, 47] . However, collaboration and learning do not guarantee such outcomes, and collaboration can be difficult [34, 78, 79, 83] . Collaboration in contested contexts, where there are concerns about equitable access to the benefits of ecosystem services, might in fact not be possible at all, or might lead to conflict as power imbalances and social injustice become apparent [87] .
The literature on collaboration for natural resource or ecosystem management can be grouped into seven over-arching bodies (Table 2) : common pool resource management (CPRM), community-based natural resource management (CBNRM), collaborative natural resource management (CNRM), various collaborative approaches to forest management in the tropics (collaborative forest approaches), co-management and adaptive co-management (CM & ACM), integrated landscape approaches (ILA), and finally, a new emerging field which we label 'collaboration in complex, contested contexts' (CCCC).
These bodies of literature differ in a number of ways, primarily by the extent of multifunctionality they consider, i.e., the nature of the resource or ecosystem around which stakeholders are collaborating, as well as by the extent of collaborative complexity, i.e., the nature and diversity of collaborating stakeholders and level of spatial scale at which they are expected to collaborate (Table 2, Figure 2 ). The extent of multifunctionality refers to the number and complexity of resource systems (e.g., resource types, land uses, diversity of ecosystem services (both tangible and intangible)) and spatial level or scale. Furthermore, the concept of multifunctionality includes recognition of landscapes as plural social constructs reflecting history, culture, values and identity [67] . There is no obvious body of literature which explicitly looks at collaboration for stewardship in multifunctional landscapes; however, the diagram in Figure 2 indicates increasing applicability of the seven bodies of literature (from bottom left towards top right of the diagram), with the ILA and CCCC literature being most applicable.
In general, the literature at the bottom left of the diagram in Figure 2 is older and has a more established body of theoretical and empirical research, whereas the literature towards the top right is more recent and less established (Figure 2 ). Not only does the literature on ILA and CCCC account better for multifunctionality and complexity of the collaborative context in landscapes than the older literature, but ILA and CCCC also demonstrate recognition of landscapes as social constructs in which history, culture, and values play an important role in mediating people's agency and their interactions with one another and with the broader social-ecological system [44, 67] .
However, both ILA and CCCC are relatively recent bodies of literature (although ILA builds on the older integrated natural resource management [74] ) and as such have yet to develop conceptual and theoretical depth, particularly in how they deal with the nuanced challenges of collaboration among diverse stakeholders in complex SES, and many questions around collaboration remain open [88, 89] . For example, Penker [60] , writing from an ILA perspective, points out that CPRM theory has been widely used to inform analysis of collaboration for stewardship in landscapes, but that the details within each of the principles need further work in the context of complex, multistakeholder landscape processes. Similarly, recognising that partnerships and collaboration for stewardship of landscapes are complex, dynamic social processes, Buck et al. [76] call for closer attention to be paid to building collaborative capacity (for example through facilitation tools and training) amongst the multiple cross-sectoral stakeholders expected to work together. Bieling and Plieninger [61] (p. 375) synthesise the challenges of collaboration and co-ordination in landscape approaches. In doing so, they pose the following as some of the most pressing, unresolved questions for the science and practice of landscape stewardship " . . . how can such intersectoral co-ordination be achieved and state, market and civil society be brought together? What are the enabling or favouring conditions for successful arrangements?" Furthermore, despite much optimistic academic rhetoric, the ability of ILA to reach the ideals of integrated social and environmental challenges and effectively address the trade-offs between agriculture and other land uses has been questioned [88, 90] (but, see Bieling and Plieninger [17] for some recent examples of success in this regard).
The literature on collaborative forest approaches (Table 2 : '4. Collaborative forest approaches') has a strong policy and practice focus and much of the work is published as grey literature. It is thus a rather disparate body of work. It has seen less cohesive theoretical development than other literatures on collaboration (in contrast to CPRM, CM, and ACM for example). Therefore, although it may contribute important practical lessons on collaboration in complex contexts (as it draws on experiences in complex, multifunctional forest landscapes mostly in the tropics), its potential contribution to theoretical questions regarding collaboration is somewhat limited (Figure 2) . [ Table 2 for description of acronyms).
Critique of Existing Literature on Collaboration and Social-Ecological Systems
Recognition of natural resource management as a complex endeavour involving multiple, diverse stakeholders is not new. For example, as long ago as 1993, Grimble and Quan (1993, cited in Grimble and Wellard [123] (p. 177)) stated that many natural resource management situations are "characterised by a complex web of interests and tradeoffs between interacting sets of local people, government departments, national and international planners, and professional advisers". However, we argue that existing literature on collaboration has not sufficiently accounted for these complexities, and they may be constraining realisation of stewardship ideals in practice. One reason for the lack of attention to such social complexities may relate to an over-emphasis on organised institutional, governance, and rule-based approaches (for examples of this critique see Campbell et 
Recognition of natural resource management as a complex endeavour involving multiple, diverse stakeholders is not new. For example, as long ago as 1993, Grimble and Quan (1993, cited in Grimble and Wellard [123] (p. 177)) stated that many natural resource management situations are "characterised by a complex web of interests and tradeoffs between interacting sets of local people, government departments, national and international planners, and professional advisers". However, we argue that existing literature on collaboration has not sufficiently accounted for these complexities, and they may be constraining realisation of stewardship ideals in practice. One reason for the lack of attention to such social complexities may relate to an over-emphasis on organised institutional, governance, and rule-based approaches (for examples of this critique see Campbell et al. [95] and Cleaver [120] ) and a subsequent tendency to underplay the nuances of social systems including human agency, social-relational, and political processes [89, [124] [125] [126] [127] .
Existing literature on collaboration and the social aspects of social-ecological systems has been critiqued in three main arenas:
agency of individual human actors; 2.
social-relational dynamics among actors as they interact with one another and come together in collectives; and 3.
situatedness of human interactions in the social-ecological context.
I discuss each of these in turn below. Firstly, critiques relating to individual human actors concern the lack of attention paid to human agency and interactions with broader structures [124, 128] and to the role of individual values, ethics and morals as mediating factors [129, 130] . This is particularly relevant considering the moral-ethical basis of stewardship described above [9] (See Section 2.1). In order to better understand collaboration for stewardship in multifunctional landscapes, it is necessary to investigate the interplay between individual stewards' values, morals and ethics and those of other stakeholders in the landscape.
Secondly, critiques relating to the social-relational dynamics among actors in collaborative processes foreground social diversity and complexity as a key challenge [125] . Stakeholders come into collaborative processes with a diversity of knowledge types and perspectives and actors may be temporally, spatially, and institutionally fragmented [89] . Cross-level interplay and multi-scale feedback mechanisms between diverse actors and between social actors and ecosystems makes collaboration even more challenging [89, 131] . Another important issue is unequal power relations among actors and the influence of political processes [125, 131] , which can lead to contestation and make it difficult to achieve the ideals of equity [132] .
Thirdly, critiques relating to the situatedness of human interactions within the social-ecological context relate to challenges of organisational and institutional complexity [121, 131] , and a lack of understanding about the influence of place and place identity on people's relationships to nature and to other stakeholders [133] . The SES framework proposed by Ostrom [134] has been criticised for insufficiently capturing the interdependencies in complex, contested contexts where multiple stakeholders interact with multiple resources through multiple activities, which affect multiple resource units and systems (as in landscapes), i.e., the framework also does not sufficiently represent the dynamic and interactive aspects of resources and actor activities [18, 89, 96] . Moreover, a number of authors point towards a paucity of situated analyses which takes into account local dynamics and social-ecological contexts on natural resource management [126, 127] . For example, Cote & Nightingale [127] argue that social-ecological systems research should seek to understand the cultural values, historical context and ethical standpoints of actors, and that our understanding of the role of local actors in natural resource management should be drawn out of a situated understanding of place and context: "we advocate to situate our inquiries . . . based on the recognition that power operates in and through socio-environmental systems in ways that link together the social and environmental at conceptual as well as empirical levels." [127] (p. 481). Furthermore, the basis of much of the literature on CPRM, which is an antecedent of many of the more recent literatures on collaboration (Table 2) , is institutional economics and rational game theory. Critics argue that a focus on the design of institutions for natural resource management has limited explanatory power to understand human interactions with natural resources because the application of rules varies across contexts and is so strongly mediated by agency, social-relational processes such as power relations and contestation, and the culture and history of place [124, 126, 127] .
Despite these concerns, the more established bodies of literature, such as CPRM, CBNRM, and CNRM do offer a wealth of theories, well-developed concepts, and a large body of empirical studies which provide important insights on collaboration for stewardship in landscapes. The more recent literature on CM and ACM is particularly relevant here, as it is framed by the concepts of social-ecological systems and resilience. The focus of this literature is, however, often on single resources and much of the literature is from the Global North and therefore application to contexts of multifunctionality in the Global South, where resource contestation and concerns about equitable benefits are a growing concern, may be limited. Much of the literature on ILAs implies that collaboration across an entire landscape can be facilitated through a single platform. Similarly, collaboration often comes across as a panacea which, if it can be achieved, could solve all the sustainability challenges inherent in complex, multifunctional landscapes. There are nevertheless important lessons for complex collaborative settings in this literature.
Since questions on collaboration in ILA and CCCC literature are still in the early stages of theoretical and conceptual development [86, 88, 89] , there is a need for further research on collaboration for stewardship in complex contexts characterised by 'many multiples' [18, 89] . The literature on ILA and CCCC illuminates some important research opportunities in this regard. Effective implementation of ILAs, and similarly of co-management and adaptive co-management approaches, is dependent on effective institutional and governance arrangements, which are in turn mediated by the quality of relationships between diverse stakeholders. These arrangements need to operate at and/or above the landscape level and are recognised as possibly the biggest constraint in bringing about sustainable management of landscapes [47, 135] . Hence, there is a need for research on social-relational processes involved in implementing a landscape approach through collaborative institutional mechanisms [115] .
Thus, it is necessary to pay attention to the role of human agency, social diversity, and intersubjectivity among actors involved in collaboration. This requires contextual, situated, qualitative research approaches, and requires paying attention to interactions among factors that influence collaboration [89, 125, 128] . Below we propose the pathways approach as a theoretical 'waymark' to strengthen research on collaboration, arguing that this approach holds the potential to assist researchers in addressing many of the shortcomings discussed above.
The Pathways Approach: A Theoretical Waymark to Deepen Research on Collaboration for Stewardship in Landscapes
Research on collaboration for stewardship in landscapes (i.e., complex, contested contexts) requires deepening on aspects relating to individual human actors, social-relational dynamics among actors, and the situatedness of human interactions within the social-ecological context. We now propose a waymark to guide and deepen such research efforts. A waymark is defined as "a sign forming one of a series used to mark out a route" [136] , and we use it here as a metaphor for a body of theory (the pathways approach) which can form part of a series of theories to mark out a route towards a new perspective for research on collaboration for stewardship. We intentionally suggest a waymark, as we consider this an evolving area of research to which we hope to contribute a sign along the way (rather than an inflexible framework or agenda). We do this in recognition that conducting situated [127] , contextual [137] , and place-based research [15] requires flexible research approaches. Theoretical, methodological, and philosophical approaches which are open to unexpected surprises and changes in direction and allow space for action-oriented knowledge co-production with local stakeholders, are necessary [138] . We argue that research on collaboration can be deepened by drawing on the pathways approach as a theoretical waymark.
We agree with Karpouzoglou [139] that theoretical multiplicity (combination of theories to address complex problems) is needed to advance sustainability research and that it can help to address some of the 'epistemologically grey areas' such as human agency, social diversity, and power inequalities pointed out above. With this in mind, the pathways approach offers promising theory to deepen research on collaboration in social-ecological systems research. To this end, Leach et al. [41] (p. 84) offer a conceptual model for sustainability based on the notion of navigating pathways between the ecological ceiling and the social foundation, i.e., in the 'safe and just operating space for humanity', based on the doughnut model described above (See Section 2.2) [42] . This approach is integrated with an agenda called the 'Three Ds' to support researchers, practitioners, and policy-makers in identifying equitable and sustainable pathways for development. The 'Three Ds' are: Direction (purposefully steering pathways toward transformation needed to stay within a safe operating space), Diversity (nurturing more diverse approaches and forms of innovation, fostering diversity within social-ecological systems), and Distribution (sharing the 'the safe operating space' equitably between different people, and asking about who gains and who loses) [23, 41] . This approach can guide efforts to develop pathways towards managing trade-offs between the multiple benefits and their diverse beneficiaries, provided by a variety of ecosystem services in landscapes [52, 53] .
The pathways approach can contribute to deepening research and practice on stewardship and collaboration, and we illustrate some such opportunities here by briefly discussing the implications of the Three Ds for collaboration. The first D-'Direction' is about the goals towards which an initiative is moving, and this should be primarily concerned with keeping pathways within the safe and just operating space. Social-ecological systems and resilience approaches (Section 2.2) and most of the existing collaboration literature (Table 1) generally work towards the normative goal of resilience and sustainability for a system as a whole [140] . However, these goals are invariably context-specific and are likely to be contested [137] , and landscape stewardship approaches are inherently normative [44] . Therefore, the task of collaborative initiatives is to deliberately negotiate objectives or goals, recognising that there may be more than one way of defining the problem at hand and more than one pathway to sustainability. The pathways approach suggests that multiple alternatives or pathways to sustainability within the safe and just space are necessary, though all should seek to remain within both the planetary and the social boundaries.
This brings us to the second D-'Diversity'. Both the SES and resilience approach and the pathways approach recognise the importance of diversity for resilience and sustainability [140] . Recent literature on stewardship points to the diversity of values and ideologies which the concept carries for different actors and stakeholders, in different contexts [12, 27, 67] . Yet, existing literature on collaboration (Table 2) often emphasises consensus-building as a key process of collaboration [85] , implying a reduction or 'flattening' of diversity as an outcome of collaborative deliberations. In multifunctional landscapes, with diverse stakeholders, a more pluralistic approach may be better suited [67, 87] . More than one pathway to sustainability and encouraging the practice of more than one stewardship ideology [12] , may mean more than one collaboration in the landscape. This may mean building 'collaborations' (plural), rather than 'collaboration' (singular). Furthermore, the pathways approach calls for adaptive, context-specific approaches to addressing sustainability challenges, working towards a basket of options-or multiple collaborative pathways-rather than singular solutions [137] .
The third D-'Distribution', has particularly far-reaching implications for collaboration. The notion of distribution speaks to the concerns of equity, inclusion, power imbalances, and politics which are under-researched in social-ecological systems [128, 131] , and also require further attention in stewardship policies, practice and research [12] . Existing literature often emphasises 'common entry points' [47] or 'shared problems' [77, 79] ; however, in many landscapes, resources are contested and collaboration around a shared interest may not be possible [89, 107] . If we recognise the contested nature of landscapes and the need for trade-offs [75] , then the challenge of distributing the benefits of multiple ecosystem services means that conflict is more likely than collaboration.
Sharing of the 'safe and just space for humanity' is a lofty global goal, but how can the benefits of ecosystem services be shared at the local level? Recognising the need to pay attention to multiple, diverse framings and narratives about sustainability challenges in a landscape [137] , we have to pause and ask: stewardship for whom? Leach et al. [137] (p. 2) argue that "we need to recognise the essentially plural and political nature of our quest for pathways to sustainability". By the same token, we need to appreciate the essentially plural and political nature of our quest for collaboration towards stewardship of multifunctional landscapes.
Conclusions
The world faces pressing social-ecological challenges, locally and globally, and stewardship has a role to play in addressing these. However, the question of how to achieve social-ecological stewardship in practice remains, and robust place-based research is required to support improved practice. We have proposed landscapes as suitable place-based arenas for investigating how stewardship is achieved in practice. Since all landscapes are multifunctional and are complex and contested contexts, bringing about stewardship in practice requires collaboration among multiple stakeholders. We have synthesised literature on stewardship, multifunctional landscapes, and collaboration offering a new combination of perspectives to guide research in this area. This has revealed that literature on collaboration needs further attention and development in order to account for the complex, contested contexts in which stewardship plays out. To deepen understanding of stewardship practice and collaboration in these contexts, further research is needed to investigate the agency of individual human actors, the complex social-relational dynamics among actors, and the situatedness of actors within place-based social-ecological systems. The pathways approach offers a promising theoretical waymark to further develop this research.
